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@ The present invention provides an olefin polymerization solid catalyst prepared by pre-polymerizing 
olefin in a suspension containing 

[A] a component obtainable by bringing a particulate carrier, an organoaluminum compound [A-a] 
and water into contact with one another, 

[B] a transition metal compound containing a ligand having a cycloalkadienyl skeleton and, if 
necessary, 

[c] an organoaluminum compound. 
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OLEFIN POLYMERIZATION SOLID CATALYSTS AND PROCESS FOR THE POLYMERIZATION 

FIELD OF THE INVENTION 

BACKGROUND OF THE INVENTION 
i-urthenmore, Japanese Patent L-O-P Publn No 207^/10*10 ~ 




omitted. 



5 OBJECT OF THE INVENTION 



The present invention has been made in light of the prior art as mentioned above, and an object of the 
invention is to provide olefin polymerization solid catalysts capable of giving olefin polymers excellent in particle 
properties by a simple catalyst synthesis step with no necessity for a separate step for the synthesis of aiumi- 
10 noxane, and a process for the polymerization of olefins using said catalysts. 

SUMMARY OF THE INVENTION 

The olefin polymerization solid catalyst of the present invention is prepared by pre-polymerizing olefin in 
15 a suspension containing 

[A] a component obtainable by bringing a particulate carrier, an organoaiuminum compound [A-a] and water 
into contact with one another, 

[B] a transition metal compound containing a ligand having a cycloalkadienyl skeleton and, if necessary, 

[C] an organoaiuminum compound. 

20 The process for the polymerization of olefins of the invention comprises polymerizing or copolymerizing 

olefins in the presence of the above-mentioned olefin polymerization solid catalyst 

The olefin polymerization solid catalyst of the invention as illustrated above is capable of giving olefin 
polymers excellent in particle properties and having a narrow molecular weight distribution when applied to 
polymerization of olefins, and is also capable of giving olefin copolymers, particularly ethylene copolymers, hav- 

25 ing a narrow molecular weight distribution and a narrow composition distribution when applied to copolymeri- 
zation of two or more kinds of olefins. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Fig. 1 is a rough schematic drawing showing synthesis of the olefin polymerization solid catalyst of the pre- 

sent invention. 

DETAILED DESCRIPTION OF THE INVENTION 

35 Hereinafter, the olefin polymerization catalyst of the present invention and the process for the polymeri- 

zation of olefins using said catalyst are illustrated in detail. 

In the invention, the term "polymerization" is sometimes used in a sense that it includes not only 
homopolymerization but also copolymerization, and also the term "polymer" is sometimes used in a sense that 
it includes not only a homopolymer but also a copolymer. 

40 The olefin polymerization solid catalyst of the invention is prepared by pre-polymerizing olefin in a suspen- 

sion containing 

[A] a component obtain able(obtained) by bringing a particulate carrier, an organoaiuminum compound [A-a] 
and water into contact with one another, and 

[B] a transition metal compound containing a ligand having a cycloalkadienyl skeleton. 

45 The particulate carrier used in the invention includes particulate inorganic or organic carriers having an 

average particle diameter of usually 1-300 urn, preferably 10-200 um. The particulate inorganic carrier used 
includes preferably oxides, for example, Si0 2 , Al 2 0 3 . MgO, Zr0 2 , Ti0 2 or mixtures thereof. Of the particulate 
inorganic carriers as exemplified above, preferred are those consisting essentially of at least one component 
selected from the group consisting of Si0 2 , Al 2 0 3 and MgO. 

so The particulate organic carrier used includes particulate organic polymers, for example, particulate polym- 

ers of olefins, such as polyethylene, polypropylene, poly-1-butene and poly-4-methyl-1-pentene, and particu- 
late polymers such as polystyrene. 

The organoaiuminum compounds [A-a] used in the present invention include, for example, trialkylaluminum 
such as trimethylaluminum, triethyi aluminum, tripropylatuminum, triisopropyl aluminum, tri-n-butytaluminurn 9 

55 triisobutylaluminum, tri-sec-butylaluminum, tri-tert-butylaluminum, tripentylaluminum, trihexylaluminum, trioc- 
tylaluminum, tridecylaluminum, tricyclohexylaluminum, tricyclooctylaluminum ; dialkylatuminum halides such 
as dimethytaluminum chloride, diethylaluminum chloride, diethylaluminum bromide and diisobutyl aluminum 
chloride ; dialkylaluminum hydrides such as diethylaluminum hydride and diisobutyl aluminum hydride ; dial- 
kylaluminum atkoxides such as dimethylaluminum methoxide and diethylaluminum ethoxide ; and dialkylalumi- 
num aryloxides such as diethylaluminum phenoxide. 
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by the general foimula 38 or 9 a " oal "'«'"«'" impound isoprenvlaluminum represented 

wherein x. y and 2 are each a positive niSJiSf SSh" 

may be linked together via aK, SSJSS!* iS** ^ "f haVi " 9 8 cvcloa "<adienyl skeleton 
having a cycloaLieny, 

aryloxy . sHyloxy. halogen or hydrogen "and x is a vlZce of the SS^Sf"* * ™ €B *° B at ° mS ' 

--SS^ hafni - 

-opentodienSandpentar^^ 
meJTndTn^s 9 ^^ 

a.ky.ene.subsWuteda.Men^^ sk «'«ton may be linked together via 

and propylene, the substituted Xene^ 

dimethylsilylene and diphenylsilylene *°P™pyl.dene. etc.. and the substituted silylene includes 

includes, for example, phenyl and tolyl and 1« ^fi^Jll * and «*«**«*•. »e aryl group 

The aikoxy group mentioned I Ze ^^eZZl ^^^^ *"* 
group includes, for example, phenoxy example, methoxy. ethoxy and butoxy. and the aryloxy 

Bis cyclopentad,enyl)zirconium monochloride monohydride 
Bis(cyclopentadienyI)zirconium monobromide monohydride 
Bis(cydopentadienyl)methyl zirconium hydride 
Bis(cycJopentadienyl)ethyl zirconium hydride. ' 
Bis(cydopentadienyl)phenyl zirconium hydride. 
Bis(cyciopentadienyl)benzyl zirconium hydride' 
Bis(cydopentadienyl)neopenty! zirconium hydride 
Bi S (methyJcydopentadienyl)zirconium monochloride hydride 
Bis(indenyi)zirconium monochloride monohydride 
Bis(cydopentadienyl)zirconium dichloride, 
Bis(cydopentadienyl)zirconium dibromide! 
Bis(cydopentadienyI)methyl zirconium monochloride 
Bis(cydopentadienyl)ethyl zirconium monochloride 
Bis(cydopentadienyl)cydohexyl zirconium monochloride 
Bis(cydopentadienyl)phenyl zirconium monochloride 
Bis(cydopentadienyl)benzyl zirconium monochloride 
Bis(methylcydopentadrenyl)zirconium dichloride, 
Bis(dimethylcydopentadienyl)zirconium dichloride. 
Bis(n-butylcyclopentadienyl)zirconium dichloride, ' 
Bis(indenyl)zirconium dichloride, 
Bis(indenyl)zirconium dibromide, 
Bis(cydopentadienyJ)zirconium dimethyl, 
Bis(cydopentadienyl)zirconium diphenyl, 




Bis(cydopentadienyl)zirconium dibenzyl, 

Bis(cyclopentadienyl)zirconium methoxychloride, 
5 Bis(cyclopentadienyl)zirconium ethoxy chloride, 

Bis(methylcyclopentadienyl)zirconium ethoxychloride, 

Bis(cyclopentadienyl)zirconium phenoxychloride, 

Bis(fluorenyl)zirconium dichloride, 

Bis(cyclopentadienyl)zirconium triphenylsilyioxychloride, 
10 Ethy!enebis(indeny])dimethyl zirconium, 

Ethylenebis(indenyl)diethyl zirconium, 

Ethylenebis(indenyl)diphenyl zirconium monochloride, 

Ethylenebis(indenyl)methyi zirconium monochloride, 

Ethylenebis(indenyl)ethyl zirconium monochloride, 
is Ethylenebis(indenyl)methyl zirconium monobromide, 

Ethy)enebis(indenyl)zirconium dichloride, 

Ethylenebis(indenyl)zirconium dibromide, 

Ethyienebis(4,5,6,7-tetrahydro-1-indenyl)dimethyl zirconium, 

Ethylenebis(4,5,6.7-tetrahydro-1-indenyl)methyl zirconium monochloride, 
20 Ethylenebis(4,5,6,7-tetrahydro-1-indenyl)zirconium dichloride, 

Ethylenebis(4,5,6,7-tetrahydro-1-indenyl)zirconium dibromide, 

Ethylenebis(4-methyM-indenyl)zirconium dichloride, 

Ethylenebis(5-methyl-1-indenyl)zirconium dichloride, 

Ethylenebis(6-methyl-1-indenyl)zirconium dichloride, 
25 Ethyienebis(7-methyl-lHndeny1)zirconium dichloride, 

Ethyl enebis(5-methoxy-1-indenyl)zirconium dichloride, 

Ethylenebis(2,3-dimethyl-1-indenyl)z[rconium dichloride, 

Ethyienebis(4,7-dimethyl-1-indenyl)zirconium dichloride, 

Ethylenebis(4,7-dimethoxy-1-indenyl)zirconium dichloride, 
30 Dimethylsilylenenbis(cyciopentadienyl)zirconium dichloride, 

D imethy Isilyle nebis(indenyl )zirco nium dichloride , 

Dimethylsilylenebis(methylcyclopentadienyl)zirconium dichloride, 

lsopropy!idenebis(indenyl)zirconium dichloride. 

IsopropyIidene(cyclopentadienyl-fluorenyl)zirconium dichloride. 
35 There may also be used transition metal compounds obtained by replacing the zirconium metal in the 

above-exemplified zirconium compounds with titanium metal, hafnium metal, or vanadium metal. 

The second olefin polymerization solid catalyst of the present invention is illustrated below. 

This olefin polymerization solid catalyst is prepared by pre-polymerizing olefin in a suspension containing 

[A] a component obtained by bringing a particulate carrier, an organoaluminum compound [A-a] and water 
40 into contact with one another, 

[B] a transition metal compound containing a ligand having a cycloalkadienyl skeleton, and 

[C] an organoaluminum compound. 

The organoaluminum compounds [C] used in the present invention may be represented, for example, by 
the formula R e „AIXj. n wherein R 6 is hydrocarbon of 1-12 carbon atoms, X is halogen and n is 1-3. 
45 In the above-mentioned formula, R e is hydrocarbon of 1-12 carbon atoms, for example, alkyl, cycloalkyi or 

aryl, including concretely methyl, ethyl, n-propyl, isopropyl, isobutyl, pentyl, hexyl, octyt, decyl, cyclopentyl. cyc- 
lohexyl. phenyl, tolyl, etc. 

The above-mentioned organoaluminum compounds will be exemplified below. 

Trialkylaluminum such as trimethylaluminum, triethylaluminum, triisopropylaluminum, triisobutylaluminum, 
50 trihexylatuminum, trioctylaluminum, tri-2-ethylhexylaluminum, etc. 
Alkenylatuminum such as isoprenylaluminum, etc. 

Dialkyi aluminum halides such as dimethylaluminum chloride, diethylaluminum chloride, di isopropyl alumi- 
num chloride, diisobutyl aluminum chloride, dimethylaluminum bromide, etc. 

Alkylaluminum sesquihalides such as methylaluminum sesquichloride, ethylaluminum sesquichloride, iso- 
55 propylaluminum sesquichloride, butylaluminum sesquichloride, ethylaluminum sesquibromide, etc. 

Alkylaluminum dihalides such as methylaluminum dichloride, ethylaluminum dichloride, isopropyl aluminum 
dichloride, ethylaluminum dibromide, etc. 

Alkylaluminum hydrides such as diethylaluminum hydride, diisobutylaluminum hydride, etc. 

Furthermore, there may also be used other organoaluminum compounds represented by the formula R 6 ,A- 
lY^n wherein R e is as defined previously, Y is -OR 7 , -OSiR 8 3 , -OAIR 9 2 , -NR 10 2 , -SiR 11 3 or 
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-NAlR 13 2 r 
I 



n is 1-2, R 7 , R«, R 9 and R 13 are each methyl, ethyl, isopropyl, isobutyl, cyclohexyl or phenyl, R 10 is hydrogen, 
methyl, ethyl, isopropyl, phenyl or trimethylsilyl, R 11 and R 12 are each methyl or ethyl. 
10 The organoaluminum compounds as mentioned above include, in concrete, such compounds as enumer- 

ated below. 

(i) Compounds of the formula R^AKOR 7 )^ such as dimethylaluminum methoxide, diethylaluminum 
ethoxide, diisobutylaluminum methoxide, etc. 

(ii) Compounds of the formula R^rAKOSiR^n such as Et 2 A!(OSiMe 3 ), (iso-Bu) 2 AI(OSiMe 3 ). (iso- 
15 Bu)2AI(OSiEt 3 ), etc. 

(iiOCompounds of the formula R 6 nAI(OAIR*2)3-n such as Et 2 AIOAIEt 2 , (iso-Bu) 2 AIOA!(iso-Bu)2, etc. 

(iv) Compounds of the formula R 6 „AI(NR 10 2 ):ni such as Me 2 AINEt 2 . Et 2 AINHMe, MejjAINHEt, 
Et2AIN(Me 3 Si)2, (iso-Bu) 2 AIN(Me 3 Si) 2 , etc. 

(v) Compounds of the formula R 6 „AI(SiR 11 3 )3-n such as (iso-Bu) 2 AISiMe 3 , etc. 
20 (vi) Compounds of the formula R^AKNAIR 13 ^ such as 

25 Et 2 AlNAlEt 2 , (iso-Bu) 2 AlNAl(iso-Bu) 2r etc. 

Me Et 

Of the organoaluminum compounds as exemplified above, preferred are those of the formula R 6 3 AI, 
30 R 6 n AI(OR 7 ) 3 . n and R^AKOAIR^n, particularly those in which R« is isoaikyl and n=2 are desirable. These 
organoaluminum compounds may be used in combination of two or more. 

The olefin polymerization solid catalysts according to the present invention may be prepared in the manner 
as will be mentioned hereinafter. 

First, the component [A] is prepared by bringing a particulate carrier, an organoaluminum compound [A-a] 
35 and water in contact with one another by mixing them together in an inert hydrocarbon medium. 

In this case, based on 1 g of the particulate carrier, the organoaluminum compound [A-a] is used in an 
amount of usually 10- 3 - 2 x 10- 1 mole, preferably 2 x 1Q- 3 - 10- 1 mole, and the water is used in an amount of 
usually 5 x 10-* - 10- 1 mole, preferably 10- 3 - 5 x 10~ 2 mole. The proportion of the water to the organoaluminum 
compound [A-a] in terms of molar ratio (H 2 Q/AI) is 0.3-2, preferably 0.5-1.5. The concentration of the 
40 organoaluminum compound [A-a] used is desirably about 0.1-5 mol/i, preferably 0.3-3 mol/l. The reaction tem- 
perature employed is usually from -1 00° to 1 20°C, preferably from -70° to 1 00°C, and the reaction time is usually 
1-200 hours, preferably 2-100 hours or thereabouts, though it varies according to the reaction temperature 
employed. 

The water used may be present in any form, such as water adsorbed on the particulate carrier, water dis- 

45 solved or dispersed in the inert hydrocarbon medium, water vapor or Ice. 

After completion of the reaction, the whole of the suspension as remained may be used as the component 
[A], a solids portion remained after removal of the inert hydrocarbon medium by filtration may be used as the 
component [A], or a solids portion obtained by evaporating the inert hydrocarbon medium from the suspension 
may be used as the component [A]. 

so Next, the component [A] thus obtained is mixed with the transition metal compound [B] in an inert hydrocar- 

bon, an olefin is introduced into the resulting mixture, and pre-polymerization of the olefin is carried out thereby 
to obtain the olefin polymerization solid catalyst of the present invention. 

In mixing the component [A] with the component [B], the transition metal compound [B] is used in an 
amount, based on 1 g of the particulate carrier, of usually 10~ 5 -5x10-3 m0 !e, preferably 5 x 10- 6 - 1 x 1CH* 

55 mole, and the concentration of the transition metal compound [B] used is about 2x10-*-5x10- 2 mol/l f pref- 
erably 5x10- 4 -2x10- 2 molAI. The atomic ratio of aluminum to transition metal (Al/transition metal) in the com- 
ponent [A] is usually 10-500, preferably 20-200. The temperature at which the component [A] is mixed with the 
component [B] is usually from -20° to 80°C, preferably 0° to 60°C, and the contact time is 1-200 minutes, pref- 
erably 5-120 minutes. 

The amount of the organoaluminum compound [C] which is used optionally is usually 2-80 moles, preferably 
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4-40 moles based on 1 mole of the transition metal compound [B]. 

The pre-polymerization of olefin is carried out in the presence of the above-mentioned components [A] and 
5 [B] and, if necessary, the component [C]. In practicing the pre-polymerization, the transition metal compound 
is used in an amount of usually 10~* - 5 x 10-* mol/l, preferably 5 x 10- 4 - 10- 2 mol/i. The pre-polymerization 
temperature employed is from -20° to 80°C, preferably from 0° to 50°C. and the pre-polymerization time is 0.5- 
100 hours, preferably 1-50 hours or thereabouts. 

The olefin used in the pre-polymerization is selected from those commonly used in the polymerization of 
10 olefins, and preferred is ethylene. 

On the olefin polymerization solid catalyst of the present invention thus obtained, are carried, per 1 g of 
the particulate carrier, about 5 x lOr 6 - 1 0r 3 gram atom, preferably 10~ 5 - 5 x 10r* gram atom of the transition 
metal atom, and about 10- 3 - 1f> 1 gram atom, preferably 2 x 10- 3 -5x10-2 gram atom of aluminum atom. 

It is desirable that the amount, based on 1 g of the particulate carrier, of the polymer resulting from the 
15 pre-polymerization of olefin is about 0.1-500 g, preferably 0.3-300 g and especially 1-100 g. 

The inert hydrocarbon medium used in the preparation of the olefin polymerization solid catalysts of the 
present invention include concretely aliphatic hydrocarbons such as propane, butane, pentane, hexane, hep- 
tane, octane, decane, dodecane and kerosine ; alicyclic hydrocarbons such as cyclopentane, cyclohexane and 
methylcyctopentane ; aromatic hydrocarbons such as benzene, toluene and xylene ; halogenated hydrocar- 
20 bons such as ethylene chloride, chloro benzene and dicyclomethane ; or mixtures thereof. 

In carrying out polymerization of olefins by using such olefin polymerization catalysts containing the pre- 
polymerized olefin as mentioned above, it is desirable to use the transition metal compound [B] in an amount, 
based on 1 liter of the polymerization volume, of usually 10- 8 - 10- 3 gram atom, preferably 10~ 7 - 10-* gram 
atom in terms of transition metal atom. In this case, an organoaluminum compound or aluminoxane may also 
25 be used, if necessary. The organoaluminum compound used in that case includes the same compounds as 
the organoaluminum compound [C] as mentioned previously. 

Olefins which can be polymerized with the olefin polymerization solid catalysts as mentioned above include 
ethylene and a-olefins of 3-20 carbon atoms, for example, propylene, 1-butene, 1-hexene, 4-methy1-1-pentene, 
1-octene, 1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene, 1-«icosene, cyclopentene, 
30 cycloheptene, norbornene, 5-methyl-2-norbornene, tetracyciododecene, 2-methyi-1,4,5,8-dimethano- 
1,2,3,4,4a,5,8,8a-octahydronaphthalene, etc. 

In the present invention, the polymerization of olefins may be carried out by any of polymerization techni- 
ques, for example, liquid phase polymerization such as suspension polymerization, or vapor phase polymeri- 
zation. 

35 When the polymerization of olefins is carried out by the liquid phase polymerization technique, the same 

inert hydrocarbon solvent as used in the preparation of the catalyst may be used, and even the olefins them- 
selves may be used as a solvent. 

The polymerization temperature employed in the above case is usually from -50° to200°C, preferably from 
0° to 1 50°C. The polymerization pressure employed is usually from ordinary pressure to 100 kg/cm 2 , preferably 

40 from ordinary pressure to 50 kg/cm 2 , and the polymerization reaction may be carried out by any of the batchwise, 
semi-continuous and continuous methods. It is also possible to carry out the polymerization in two or more 
stages under different reaction conditions. The molecular weight of the resulting olefin polymer can be modified 
by allowing hydrogen to exist in the polymerization or varying the polymerization temperature employed. 

In the present invention, the olefin polymerization solid catalysts may contain other useful components in 

45 addition to the above-mentioned components. 

EFFECT OF THE INVENTION 

The olefin polymerization solid catalysts of the present invention are capable of giving olefin polymers 
so excellent in particle properties and having a narrow molecular weight distribution, and also capable of giving 
olefin copolymers having a narrow molecular weight distribution and a narrow composition distribution when 
applied to copolymerization of two or more kinds of olefins. 

The present invention is illustrated below with reference to examples, but it should be construed that the 
invention is in no way limited to those examples. 

55 

Example 1 

Preparation of solid catalyst (zirconium catalyst)] 

A 400 ml glass flask thoroughly purged with nitrogen was charged with 3.1 g of silica (average particle 
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r^ofwatlr 0 ^ ' **** 280 ^ 1 65 and 25 ml * toluene con « aini "9 MB 

n^hSSST-"!* 1? C0 ° led l ° "'S 00, 3nd Char96d dr0pwise with 25 ml of a so,utio " * trimethylalumi- 
num in toluene (Al ■ 1 mol/l) over a period of 30 minutes. 

fl 0 .r^!f iVe ' y Vl he W ? StiTCd 31 - 2 °* C for 5 hours ' at °° C for 1 hour . at 25°C for 1 hour and then at 
2 552 II ^ Thereafter, the flask was cooied to room temperature, and charged with 7.6 ml of a soluton 

»h h °f a solution of b.s(methylcyclopentadienyl) zirconium dichloride in toluene <Zr = 4.6 x 10* mol/l) 
followed by st mng for 30 minutes. The flask was then charged with 100 ml of decane. and ethylene L » 

for 5 nor re) ^ C ° ntinUOUS,y inl ° SyStem l ° -* ° Ut P-PO'^«o" 25522 at 

r; 1 " 9ram a,om of ~ 75 * i °- s 

polymerization] 

stain,ess a,ee ' aut0Clave thoroughly purged with nitrogen was charged with 150 g of sodium 
chlor.de (a specal grade product of Wako Junyaku K.K.). followed by vacuum drying at 90°C for 1 hour 

atom S SK r COO ' ed l ° 65 ° C - and W3S Char96d With 2 ' 25 ™°' aa - E£K£E^ anTo S i 
STJ^ST Z '-T "T al ° m ° f ,he above - me "«oned solid catalyst. Thereafter 200 ml of «Xger Tand 
T^ 

Thereafter, the polymer.zat.on was carried out at 80-C for 2 hours while feeding only ethylene to theflask 
fe a nw«H h„ a ! ™ act, °" mBrtu ™ by water washing, and the polymer remained was washed with hexane 

Example 2 

[Preparation of solid catalyst (zirconium catalyst)] 

.h. J" 6 P ^ P f at !° n ° f S0 ' id 03,31/81 < zirconium cal a'yst) of Example 1 was repeated except that in place of 

22X22^ dich,oride - there was used 52 mi of a soiution * 525SaSSS2 

was ob^nT ' rCOn,Um ' " 9ram at ° m ° f a ' Uminum per 1 9 * si,ica - a "< 3 « 9 -US 

Polymerization] 

t^Inl polyrnerization Example 1 was repeated except that a mixture obtained by mixing 0 02 mg atom in 

ZZMl °T ^ a, ° m °' S0 " d Ca,a ' ySt 35 ° btaineo above w,th 075 ™™* of triiLbuMalumfnZ attorn 
temperate for 30 m.nutes in 5 ml of hexane was charged into the autoclave to carry out pSyrneSon lor 3 

Z££E£l P ° yelhy ' ene haVi " 9 3 bU ' kin9 d6nSi,y ° f 0 37 MFR <** 2 ° 

Example 3 

Preparation of solid catalyst (zirconium catalyst)] 

A 400 ml glass flask thoroughly purged with nitrogen was charged 2.5 g of the same silica as used in 
Example 1 and 20 ml of toluene containing 0.33 ml of water. The flask was then aZlSSo^JSSS!l 
2£T W ! ?* m ' ? 8 S ° ,Uti0n ° f Wmet hylaluminum in toluene (A. = 1 mol/l) over a period of 25 mS 

r TK ,,0n r S Cafried ° Ut 31 - 20 " C f ° r 5 houre ' at °° C for 1 a t for 1 hour and Ten 
2 S k, Thereafter - 1,16 flask was to room temperature, and charged with 6.2 ml of a soluflon 

of fr..sobutylalum.num in decane (Al = 1 mol/l). followed by stirring for 30 minutes The flask wt« Zn 
wi*155m.ofasolutionofethy.enebi^^^ 
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by stirring for 30 minutes. The flask was then charged with 100 ml of decane, and ethylene gas (ordinary press- 
ure) was introduced continuously into the system to carry out pre-polymerization of ethylene at 35°C for 4 hours. 
5 Thereafter, the same operation as in Example 1 was conducted, whereby a solid catalyst containing 9.2 x 10- 6 
gram atom of zirconium, 7.2 x 10r 3 gram atom aluminum per 1 g of silica, and 4.3 g of polyethylene was obtained. 

Polymerization] 

10 The polymerization of Example 1 was repeated except that no triisobutylaluminum was used, but the solid 

catalyst component as prepared above was used in an amount of 0.01 mg atom in terms of zirconium atom, 
the amount of hydrogen used was changed to 50 ml, and the polymerization was carried out for 1 Jiour, whereby 
90 g of polyethylene having a bulking density of 0.35 g/cm 3 , MFR of 0.95 g/10 min and Mw/Mn of 2.9 was 
obtained. 
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Claims 



1. An olefin polymerization solid catalyst obtainable by prepolymerizing an olefin in a suspension comprising 
20 [A] a component obtainable by bringing a particulate carrier, an organoalumlnum compound [A-a] and 

water into contact with one another, and 

[B] a transition metal compound containing a iigand having a cycloalkadienyl skeleton. 

2. An olefin polymerization solid catalyst according to claim 1 wherein the suspension further comprises 
25 [C] an organoaluminum compound. 

3. A process for the preparation of an olefin polymer, which comprises polymerizing at least one olefin in the 
presence of a catalyst as claimed in claim 1 or 2. 

30 4. A process for the preparation of an olefin polymer, which comprises polymerizing at least one olefin in the 
presence of a catalyst as claimed in claim 1 or 2 and an organoaluminum compound. 
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